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^ (54) Title: HETEROCYCLIC COMPOUNDS AND MEDICINAL USE THEREOF 
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O (57) Abstract: Heterocyclic compounds represented by the following general formula which have inhibitory effects on AP- 1 ac- 
^ tivity, NF-Kappa B activity, inflammatory cytokine production, matrix metalloprotease production, inflammatory cell adhesion fac- 
^ tor expression, etc. and are usable as drugs: R l -C(«0)-N(R 2 )-A-X-B-N(R 3 )-Y-(CH 2 ) n -R 4 wherein R 1 represents cycloalkyl or cy- 
cloalkenyl; R 2 and R 3 represent each hydrogen or alkyl; R 4 represents alkyl, a heterocycle, etc.; n is an integer of from 0 to 6; A 
represents a heterocycle; B represents an aromatic ring or a heterocycle; and X and Y represent each a bond or a linking group. 
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A P - 1 ffite, NF-KappaB J£& % IfcffittU-'f h^J 4 >M^, 
R 1 - C (=0) - N (R 2 ) - A- X- B- N (R 3 ) - Y - (CH 2 ) »- R* 

r 2 , r 3 «> ***fc«:r^^^aisr v r*» % T/v*jvm, m^mm*. 

n tt 0 - 6 <£>S$C&, Ate&Kigt, B tt # # IS * ft tt & m & * , X, 
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mmm 

*%mz&m&mmm<oftm\ fc mt § . 
jg vmt zmmi± * t*^ < ©*mj*hi8£ n r s r « v > 5 ^ * & tc ^ 

> iM4©*>© fcbt, IL-K IL-2, IL-6, IL-8, TN 

jWSttfcSftT^jBSftStfx *0fc#fcg*Bg&Si!l&fi-5fc©#, AP- 
1 IfcttN F-kappaBt lt»l6n§g^Sf (TF) TffctK AP-1 

»©AP -UfeliNF-kapp a B(DtSttft*3S < SSf 5 7 
frnzvif-uj (GC) «±/^in;^^^t>X^WJ^J^ UT 
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So 

ttet>*>, *mm, tiehisss (i) X'^n^w.mmit^^ ztz&mm 



A /K B-N^ K (CH 2 )n-R 4 
( I ) 

o-6<pe,a«fnssE»*^u -Y-ttj§rFi»fS^ -co-, -co-o 

-CO-NR 5 -, -CS-NR 6 -, -SO-, -S0 2 - (i^T\ R\ 

2 
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-s -O-CHR 7 -, -CHR 8 -0-, -0-CO-, -CO-0-, -0- 
CS- -CS-0-, -S-, -SO-, -S0 2 -, -S-CHR 9 -, -C 
HR 10 -S-, -S-CO-, -CO-S-, -S-CS-, -CS-S-, - 
S0 2 -NR"-, -NR 12 -S0 2 -, -NR 13 -, — NR 14 — CHR 15 — N - 
CHR 16 -NR 17 -, -CO- -C (=NOR 18 ) -C ( = CHR 19 ) 

-CO-CHR 20 -, -CHR 21 -CO-, -CO-NR 22 - s — NR 23 - 
CO-, -CR 24 R 25 -, -CHR 26 -CHR 27 - -CR 28 = CR 29 -, -0 
-CHR 30 -CHR 31 - R 7 > R 8 , R\ R'\ R'\ R 16 , R 2 \ 

R 21 n R 2 \ R 2 \ R 2 \ R 3 \ R' ] it?mm^ £iz&7)l*Jl&<D^ttifr 

R", R'\ R'\ R'\ R'\ R'\ R'\ R 2 \ R"tt*3U§i^ 
7 %tzl*7is)l£(DUftiif>*7fsU R 2f \ R 27 (±tKH^ ?m 

Ss £tz!i±7)l*)l&<D^ -f *ifr£^U R 25 &7j<liifH\ 7)1* 

)b&, WWt&*^i-2>7)llr)l^ *)ltiy°h&, 7;i/D^ryS, 7)\s*)l?-* 

X, 7i/M*i/^ T^y*. 7)\/*)\,7\J^ 7*j&m&z~wm$fttz 

7)io*^tui^=.)im. 7*;i3)m-)m^ £ 

m?%wmmx~&>)s fc&mm, m^-^^-ni ftrnvum, mm^mu 
mmmit^^tzitmm^mizmn^ti^^cDi^miim^m^o *xmizR i 

2 , 2-^^DDy^D7D hVUS©OT"ftfrT-& m jjfiS 

t^o &R 4 ^ 2, 2 -^^^;i/^^D7-DbVl/S^fe^2, 2-^y- 

DD^DrnhVU*©o-fft/!re& -Y-fr'-CO-T&D, n = 0T"& 
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« w smut- s fc»®«A®»» 

£fl^fcttm«**-;i/ak xf-;u£ N n-7-D^;uSs -fvrn^S, n-7 

*s l-7^-;i/S> 2-7*^;u*fc£#*tf£ft3o 

tf £ ft> «fc 0 if a- L < 7 d 7° d e;ugT- th £ o 
x.fcju i/^Dro^bS, i/^D7*r-;i/S N y^p^>r-;i/Ss 

7 O ^dp-fe - Zjfto if ft § 0 

7;u^-U-;u^^^(f £ft N »S U<{±7x-;u3£j&»*{f f,ft5o 
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b'U^;u*> tu^;H^ 7 ;u 

*u iflKttt'J k US swak ^ S ^* v* 'J h'J7 v y Jim? 

7f-D-r;u^ N v7fD^f;i/& MUD'fjH, ^va'I/d^^ 
tv\*p^;i/^ ^if^f;^ r^'JP'f^ ^^7Un^;i/S v 7D^y 
-oi^ ^v7Dhy-r;us. ^Wf;^ *7 h^us&^as&tf ens. 

V^D^W^yS, Ml/P^Jl/^l, ^VMl/P^l/^i/l, tV\"D 
7D -fV7D^yi, n-7*h*^s -fV7*h*^Jk s e c-7 
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n-rwii^stm, ^vrDtjwix n-y^-)i^&, -ivy^-ji 

sec-7fmS, tert-^m ^^D7nWt 

{f5>ft£o 

v7°Pf;uT^y^ v^^;i/7"^y^ ^x^7;;i, vrntvi/ 
r^y^ y^fv7D^7;;i, ^<^;i/x^;i/r^ ys&^fcif £>ft§ 0 

tz>$><Di:&tiw$izm.fe£fttji^o ^tm\z.\±, *)VK)vm, e 

& if© 7 ;u p * s/ ti )i ft- if <b n -2. o 

;u*s t e r t-yy^ti)v^-)^t^^\-f c,ti&o 

fc*> 'J>£ < 1 fflJa±0Wfc£C cfc D l&£ftT ^ 5 C i: £^ U g£g&^« 
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wteztiT^zztzmu mw&mzm-£tc&mft^T^T*>&<, stew 

R 4 (c*w-s rgtfe&SW-f 37'V-;i/£j N rg&g^fa lttlo^fn 

fei±*«y£*wrsi**fflj © r «**sj tit, mmt$&v&m, mm, i*t> 

f*Wfcttmfc& £ u $; ^ b k d x t: u *^>*x e u ^ ^ x t 
i/*>, ^yux -fv+7'JX t"7^u^>, ^yvVT^yutifMih 
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v-;k -rv^T-v"-^ -Y ^**v-;k hU^^-^k K7V-;k 
7V*d^ijj;x Jrv 'j ^v^yj>> t7fij^k ^>"J i/TWytz 

© rggis^-f^j tit, 3£±Cl~3ffl0gg|££*rf- Sc:i:£^U 
£nfcr;i/*;i/^ tK^Ss r;uz7drvS x *;i/^*>;i/*. TJizHri'-tuitf 
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£W«£#«6«*S3£**u -X-&-0-, -o-chr 7 -, -chr 8 

-0-, -0-CO-, -CO-0-, -0-CS-, -CS-0-, -S-, 
-SO-, -SOi- -S-CHR 9 -, -CHR ,0 -S-, -S-CO-, - 
CO-S-, -S-CS-, -CS-S-, -S0 2 -NR" -NR 12 -S 
0 2 -, -NR 13 -, -NR 14 -CHR' 5 -, - C HR ! 6 — NR 1 7 — N -CO 
-C ( = NOR 18 ) -C (=CHR 19 ) -CO-CHR 20 -, -C 
HR 21 -CO-, -CO-NR 22 -, -NR 23 -CO-, -CR 24 R 25 - N -C 
HR 26 -CHR 27 -, ££&-CR 2S = CR 29 - (ZZX\ R\ R\ R\ R 
'\ R 2 \ R 2 \ R 2 \ R 2 \ R^te&mm?. £tz&T)l*)\,&<D\,\?tli?% 
*U R'\ R'\ R 1 3 n R'\ R l \ R'\ R'\ R 2 \ R 23 l±?mm^ T 
fr*)l&s ££&^>;i/S#^ftfr£^U R'\ R l6 &&mffi=?, ZtcltT 
)i*;i&(D^?nfrZ&L. R 2 \ W&fcmm*. Sfcttr;mr;pas 

;i/^ x ^#7°h^ 7)V3*i/^ 7)V*)l?-*^ 7i/M*is^ T)l* 
U n(i0~ 6 frfc»tfn3»***U Ytt-C (0) -fcij*U At±'J>&< 

i/^D7DM^DJf$ U<s 2, 2-^f^>^D7D^ 2, 2 
-y^DD^^nrDWH, 2, 2-^7MDi/^D7Pt;H^ tfctt 
2, 2-^^D^^^D7 , DK;i/g6oVAl"n*3&«$P)K:WSU^o X, 2, 2- 
y7^y^D7 , D bVu* t 2 , 2-y^DDy^D7'D t^SiTO (3 L 

1 0 
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*»£U<> B&S£WirSv7P:/PtVuS#J;^?3;U<^ 2, 
f;^^D7"Dt:;i/S x 2, 2-^^DD^^D70t;i/^ 2, 2-^7;u^ 
Dy^D7'OWH, ££&2, 2-^:7"P^:y^P7PhVl/a©^tlXfr* s £ 

U>o 2, 2-y/^^;7D7nMi:2, 
D 7*P U^o 

R 4 #M*£*fiTS2, 2-v^^;i/^^P7°ot:;i/»-e$)S^ v^p 
<*£>l^ R'£ctt>'R 4 #fim»£W-r&2, 2-^f^>^D7*D^Sf 

Xh\,X\±, J^Ba^ -0-, -O-CHR'- -CHR 8 -0- -S 
— NR 13 — N -CR 24 R 25 -, Sfc«-O-CHR 30 -CHR 31 - (£d 
T\ R\ R\ R 2 \ R 30 , R 31 tt7X«^s t^{iT;i/dr;i/*cD^1-*n^^^ 
u R l3 (i7j<^^ ££&TiwuS0^l-lafr£^U R 23 &7k 
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r ^ y ££(iv7V»^-f) &&$lv<, -x-#\ -0-, 

-0-CHR 7 -. -CHR 8 -0-, -S-, -NR 13 -, tfctt- CR 24 R 25 

- (cut, r\ r\ r 24 {±tR^^ *fci±r;u^*©v^"fn**^u 
R ,s tt**B(-?^ 7fr*)iM, $.lz&7i/)V&<D^-ftiip*mU R 2S fcfc*3tIii 

^ 7*/)i**i'g, 7 u< (±t^ y 1%m&r-Wi& 

£tizux : b&^7i;&, 7)izi*>si3)\,-X-)v^ 7* ; 

Y£UT(£. J^BBIS^ -CO-, -CONR 5 -, -CSNR 6 -, 

-so,- (zzx\ r\ R'tefcrnm? £tziZ7)i*)i&z*t) 

fclSWCHu £fcfcs R 1 ^R 4 ^n^tl|sIDT^^^o-r^cfc<, 2,2- 
i;^f;i/y^P7DM, 2, 2-y^DDy^P7DhVH, 2, 2-^7 
^□y^P7Dt;H, £fctt2, 2-^7p^>£ P7 , ohVUS«)V>-rn^ 

ttiita, X, R'#2, 2-^f;i/y^n7Dt;i/S, 2, 2-v?p 
P:>?n7°P£;i/», 2, 2-i?7;WPy^P7PUI/i, *fet±2,- 2-v 
7"D ; eiyyP7'P tVl/S© v a ttif?-e$> *) x R 4 ^7* V — fc ttSlfeSfcW 
■T-57 , 'J-;ua£-CfeD, -Y-tf-CO-T?*0x n#l~3j&»£SIfcJft5g* 

fclBWettx X, R'#2, 2-^^^>^P7Pt;H> 2, 2-v^p 
D>>^P7°Pt:Vl/S, 2, 2-y7^Py^P7P^H> ££&2, 2-v 
7Pty^P7P hVHW^Wt^^ R 4 If 7 U 
t57'J-;i/S-e*^ -Y-^^^T"$)D, n#2~4fr£>Mfcfft£M 
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1ST" & § ft £t> 6 ^fig-T £ z. £ #T- § S o 
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-;i/*T% n=0T\ A#£Uv>T\ B#^>-fc? >T\ R 1 £<fc^'R 4 #|5l-0 
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*fc±iB©SJS4*Bffl"rsc:i:K:j;t)> -X-#-OCH 2 CH 2 CH 2 -, £ 

{W*tf*$6W©<b£*i (I) -x-^*-CH 2 -Ts Ytf*;b^= 

MTs n=0T\ A^Z^-;UT\ B#^>-b?>T\ R 1 ££t>'R 4 #[5]-cD 
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^Jx.«*«©^tl (I) IZ&^T, -X-#-CH,-T\ Y*s*;i/^- 
;i/ST\ n=0T\ Afr't^'j^X B#^>-fc?>T\ R' £J;^R 4 #I§I-(D& 
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£ h iz > tz t x. It Tiafc 7f,T ct o £ 4> Btt £ b T T ^ >{£H#£i%f!feir 5Ct 
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W "T S * □ 7)l*)l&s £ ttfi Si * * W-f 5 v * n t;u^ - 
-To ) 

m*.&*ftW<DitG® (I) fcHS^T* XjFK*^^ -Y-tf-CONH 
-S0 2 - N *fe{i-COO-T% n=0T\ A#£U^>T% B#^>-fe? 
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to ) 

ft 6nfc*»MOflS^*«±aifir S <fc 5 ^ AP-llfcHNF-kappa 

SftCttjTiftS^ ii^l~3000mg/kg/BT»&So 

^-fe;uD-^ N ^k*;u->»>a, At'Jx r>7x -fe'^x tb'o^> 
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T0.01M00fiM%, * U < l± 1 M00S»%T'&So 
(H»J 1 ) 

XII 1 : i?T * (4) 

2-^dd- 5-— hPtrU^> ( 1) (31. 7g, 0.2mmol) , 4--FD7i 
(2) (33.4g, 0.2mol) Oi?ymM7^ K (300ml) ^t^K* 
U-7A (55. 2g, 0.4mol) fciflitM-C 1 8l$NHtttUfe. EJ&H78U fiJStt 
*1.5»Jy h)MD7klz&g, *rtHUfcH#*3«> ^l^-hn^ (3) (48. 
2g, 92%) £|#fco ft^nfcS^hDtt (3) (26. lg, O.lmol) 
(1.75'Jy CzjggPU WA^V^&mm (50X^tK) (2.61g) £K7.k 

^DD^X ^^y-;i/) T-MU^T-^X*: (4) (15. 8g, 79%) Sf§fc D 
1H-NMR( 300MHz, CDC13) S=6.67(2H, d, J=8.7Hz), 6.68(1H, d, J=8.7Hz), 6.8 
9(2H, d, J=8.7Hz), 7.04(1H, dd, J=8.7, 3.0Hz), 7.69(1H, d, J=3.0Hz). 
MS(ESI) m/z 202(M+H)\ 

XH2 :nMmUt&fa (5 :R= 2,2-^^^>^d7d^» <D&f& X 
UlX-mt>titzi?TX>fo {A) (2.035g, lOmmol) §y^DD^> (100m 
1) fc&JBU HJx?-;i,r$> (4ml, 29mmol) „ 2, 
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/^AM-Z^D^-f h* (3.37g, 25mmol) ZMZ. MUlZT 1 4m®1lk#L 

Wfc-r3fs»«nb£*i (2.77 g , 70%) £f#fc 0 

1H-NMR( 300MHz, DMS0-d6) (5=0. 75-0. 82(2H,m), 0.96-1. 01(2H, ■), 1. 13-1. 18( 
12H, m), 1.61-1. 68(2H, ■), 6.93C1H, d, J=8.7Hz), 7.00(2H, d, J=8.7Hz), 7 
.60(2H, d, J=8.7Hz), 8.05UH, dd, J=8.7, 2.7Hz), 8.3K1H, d, J=2.7Hz), 1 
0.07(1H, s), 10.22UH, s). MS(ESI) m/z 394(M+H)\ 

(mmm2) 

1H-NMR( 300MHz, CDC13) 6 =0.82-0. 86 (2H, i), 1.17-1.26(14H, m), 1.41-1.45( 
2H, m), 6.87(1H, d, J=8.7Hz), 7.44(2H, d, J=8.7Hz), 7.52-7.55(2H, a), 7. 
78-7.8K2H, m), 7.86-7.88(lH, m), 8.37(1H, d, J=2.4Hz) . MS(ESI) m/z 4 
10(M+H) + . 
($11093) 

2-^DD-5--hDh'U^> (1) (9.5g, 60mmol) , y^7x-u>i/ 
7l>fflgQ& (10.9g, 60mmol) (Di? A^)l*)lA7 * h* (50ml) £HJx^;U 
7S> (35ml) SMI^H^WUfco S«7^tR{^±^ f#£ftfc 
Stt&iMfcU N- (5--hDf';^>-2-^;U) ;^7i^l/>-;7;> 
^W^tHfeo :n*i^;-;i' (800ml) tjSIPU 5X-^7i?>> 
A$JH (2g) 4J&P***ll«i*fTV\ mffT7 0«CtT6RpSa7C*ffofco S 

(8.8g N 75%) 
fl!3fc£*5*£fifcLfc. 

1H-NMR( 300MHz, DMS0-d6) 6=0. 70-0. 80(2H,m), 0.93-0. 99(2H, ■), 1.15(12H, 

3 8 
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s), 1.58-1.66(2H, m), 6.74(1H, d, J=9.0Hz), 7.44(2H, d, J=9.0Hz), 7.50(2 
H, d, J=9.0Hz), 7.77(1H, dd, J=9.0, 2.7Hz), 8.28(1H, d, J=2.7Hz), 8.77(1 
H, s), 9.86UH, s), 9.92(1H, s) . MS(ESI) m/z 393(M+H) + . 
(HWJ4) 

Xgl : 2-T-t hT^ K-5- h l> 'J v> (6) (D^m 

2-7^y-5-7D ; ttiJy> (lg, 5.8mmol) ffly^DD^> (50ml) 
i%m^ h'Jxf;i/?^> (lml, 7.2mmol) N (0.6ml, 6.35mmol) , 

&&VfA-i>*l-)\sTKJ f'J^> (lmg) £iO;t^£T*l 5^Jt#Ufeo BL 

^•^•IHl2-7tF7U*-5-7Dtt:gi;> (808mg, 65%) £fi 
£^H£:LTf#fco u02-7-bh7U'-5-/ / D ; Et'J^> (30mg, 0.14mm 
ol) , -\^r1t^f-;i/vf-> (HOmg, 0.336mmol) s ^h^*X (h'J7i-M 
*7^>) /^i^^A (lOmg, O.Olmmol) ©Hl/:n> (3ml) ?&$t£7;HJ># 
0 O'CKT 1 8B$Fia$g#L£o SlS»T^ BliSfflU tttt&ff 

^^^;Uh'';^> (6) (lOmg, 23%) *mtz 0 

1H-NMR( 300MHz, CDC13) 5=0.32(9H, s), 2.20(3H, s), 7.77(1H, dd, J=8.1, 1 
.5Hz), 8.14(1H, d, J=8.1Hz), 8.25(1H, d, J=1.5Hz). MS(ESI) m/z 301(M 
+H)\ 

1*12 r^^Alift (7) <D&m 

4-rhD/<>V^;^n7^h' (926mg, 5mmol) t^Y'y^T, (hU7x~ 
;i/**:7^>) y^i^A (2.89g, 2.5mmol) <D^>-£> (50ml) 

7) ^tlfi^il (2.08g) tbtllto 

1H-NMR( 300MHz, CDC13) tf=7.21-7.39(18H, m), 7.59-7.71(14H, m), 7.80(2H, 
d, J=9.0Hz). 

IH3 :nMM4fc&%>) (11 :R= 2,2-^^f^>^D7DM» (D&Wl X 
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ni-cn^ntz2-T^ br* k-s- b u^^^^-;n^u v> (6) 

(lOOmg, 0.336mmol) £X*§ 2 T^nfc^ Afg# (7) (390mg, 0.48m 
mol) ©h;i/j:> (20ml) ?g^§T;nf>3IHMT 1 0 0 o Ct 2^it#bfe 0 

|i/'JMMoYh^77^- (g^m^u, TMMU g^^-T 

•5 2-T-fe K-5- (4--hP7i-;i/M«) t'Jy> (8) £ 
m&fam (18mg, 20%) hLTWco 

fi^nfc2-T-fe hr^ k-5 - (4--ho7i-;v*i^-;v) ey^> 

(8) (18mg, 0.063mmol) £M£U$*- 7**0^1 (200mg, 0.72mmol) ^tK 
(4ml) (0.5ml) 1 O^M^Ufeo 

T7KS100mgiPxT^e>t2 OOTS^b/io £»7^ |S»£^tS'JU ft 

5- (4-7;y7i-il/AM-;i/) e>J^>£Ji£i$>t£t) (Umg) £ bT 
(20mg) £4Migg£ (3ml) * 7 0 6 Ce 2l$PWbfco £M7i!:Slxf 

;nsmu • • tttt& ^'j*^m^o7h^77^- 

'Jy> (9) (5mg) SM^tltffco 
^^nfe2-/'^y-5- (4-7;;7ir^^) f'Jy> (9) 
(5mg, 0.022mmol) ©b'U^> (3ml) ®miz s t?-)\/T WJ> (0 

.5mg) £££52, 2-^7fik>7D7n;OA;i/^7D7^ K (28mg, 0. 

2mmol) *1)U7ts ^SlCT 3B#ftgjt?* L£o SJfcfcT&ffS^MIltiJU 

izm^ft'&M-mmvBmttzv-rs. m do :r= 2,2-v^^;i/^>^d 

7*D^» £ftfi*fil£tl (15mg) hUTf#£o 
If hfttz^Tl Yfo (10 : R= 2,2-i?*3-Jl>i"?n7v^» (14mg) 

(3mi) muz, *mt*t>m- h u^a (3mg) ^nx^s-e2^jt^ 
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)i, -eMM[sU&i£tz$mm4<b&®'c$>2>7)\,D-)) / ft en : r= 

2,2-^^;w>^d7d^>) (5mg) £#£ 0 

1H-NMR( 300MHz, CDC13) 6=0. 80-0. 92(2H,m), 1 . 15-1 . 24( 14H, m), 1.37-1.47(2 
H, m), 5.80(1H, s), 7.28(2H, d, J=8.7Hz), 7.35-7.43UH, brs), 7.49(2H, d 
, J=8.7Hz), 7.60-7.67(lH, m), 8.14(1H, d, J=8.7Hz), 8.19-8.23(1H, m), 8. 
30-8.40UH, brs). MS(ESI) m/z 408(M+H)\ 

mMmA-Z'&hntzTfr-D-fyfc (ll :R= 2,2-v^;i/v^D7-D^>) (3 
mg) (D^ZJ-Mm (2ml) fc 2 0 i?0 Afcm (lmg) s 4M^ 

^ (50mg) ^nx.x 7kms^^LT5 o o CT4^wifeo £/»rgL mm. 

5ib&foTZ1bZ* l 1-\'>& (12 : R= 2,2-^^f^>^D7n;i» (lmg) £f# 

1H-NMR( 300MHz, CDC13) S=0.80-0.90(2H,m), 1.12-1.28(14H, m), 1.34-1.42(2 
H, m), 3.88(2H, s), 7.06-7.13(4H, m), 7.40-7. 49(4H, m), 8.06-8. 12(1H, m) 
. MS(ESI) m/z 392(M+H) + . 

xgi : hr^ k-2- h u^^;i/^^-;i/t:yy>©^j* 

2-yp^-5--hDh'Uv> (3g, 14.8mmol) N ft (25g, 446mmol) (Dm 

mmm (80mi) &^s-ei 5isia*#ufco sj«»t««*«*b*u 

26g, 89%) *a®BSi:l/T»fco 
nt}ntzS-T*;-2-7uttV*jy (1.75g, 10.2mmol) 0«fefC#gK§ 
(1.5ml) Ctf'J$?> (3ml) 6B#F^#Lfco £jfc»7«J«K* 

2--7u*\Z*)*jy (2.135s, 98%) Sa^fcUtHfeo 
t#^nfc5-T-fe h^^ K-2-7 r D^tU^> (1.3g, 6mmol) s ^*-tM 
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=f-)\,V=f-y (5g, 15.3mmol) s ^h^** (F'j7i-M7 7 0) n^V*? 
A (lg, 0.87mmol) <£>b;Ux> (100ml) m&%T)l3>mffl%T 1 0 0°C£T 

^» "eHSU hT^ K-2- h U^f-;^^-;i/f'J^> (1.45 

g, 80%) &f#fc„ 

1H-NMR( 300MHz, CDC13) <5=0.33(9H, s), 2.19(3H, s), 7.68(1H, d, J=7.8Hz), 
8.04UH, dd, J=7.8, 2.4Hz), 8.66(1H, d, J=2.4Hz). MS(ESI) m/z 301( 
M+HK . 

^fi^^^f^vj; HJjg^ij 4 (D Xfi 2 fl^t/Tlf ^ tlfc Afg& 
(7) £fm^LTs ^»J6<b^tl^^Lfeo 

1H-NMR( 300MHz, CDC13) (5=0.78-0. 91(2H,m), 1.16-1.26U4H, m), 1.36-1.46(2 
H, m), 5.68(1H, s), 7.03-7.10(lH, m), 7.22-7.31(2H, m), 7.38-7.52(2H, m) 
, 7.94-8.02UH, id), 8.51-8.57(1H, m). MS(ESI) m/z 408(M+H) + . 

mmmi) 

■mmms tmmv>i3mizm\ mmmeit^^mnt LTnmmnb&mz 

1H-NMR( 300MHz, CDC13) 6=0. 78-0. 92(2H,m), 1.16-1.28(14H, m), 1.35-1.46(2 
H, m), 4.06(2H, s), 7.05(1H, d, J=8.7Hz), 7.16(2H, d, J=7.8Hz), 7.27-7.3 
6(1H, m), 7.37-7.50(3H, m), 8.02-8. 09(1H, m), 8.44(1H, d, J=2.7Hz). MS 
(ESI) m/z 392(M+H)\ 
(H»J8) 

Xigl : 3-7^-6- (4--hD7iy^» fJ^XZ)^ 
3-7^y-6-7DDtU^> (520mg, 4mmol) > ^7-FD7i;-Jb 
(1.39g, lOmmol) £ 1 Mfrmtf- b >J A7k?g$ (10ml) i^MJ^ 
^B4»160°C{wT 1 8R$fSAaJRlsfe. SM7^7dd/^> (30ml) £flnx. 
TttHiU £HWfc 1 M*IWb* h U (10ml) T*ifc#Ufc&> 
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X lZTMm\s3-T$;-6- (4-- hP7xydpi/) ku^ 

v> (69mg, 7%) *mtco 

1H-NMR( 300MHz, DMS0-d6) tf=6.42(2H, s), 6.99(1H, d, J=9.3Hz), 7.25 (1H, 
d, J=9.6Hz), 7.27 (2H, d, J=9.3Hz), 8.26 (2H, d, J=9.0Hz). MS(ESI) m/z 
233(M+H) + . 

XH2 : 3-7* S-6- (4-7U7i;^» eu^xa Kit 
I§lT-I^nfct'J^y> (46mg, 0.2mmol) (Dx^y-jb (1ml) tK (5ml 
) MI4>CMli- 7*#P«5 (834mg, 3mmol) £JP;L, 100°CtT 1 0 
^MWU ^t^Sl^T>^^T7ic (0.25ml) fcflOAfco ff^ntMfi 
^-^tllJ;f)Sii^!:TriJ> h*frH (5ml75IU) s ^if^Si 

rix-h (^^dd^^x p<^y-;i/) (cTi«MU3-T^y-6- {a-t 

^7xyJry) f'j^> (23mg, 57%) zmtzo 

1H-NMR( 300MHz, DMS0-d6) 5=4.92 (2H, s), 6.05 (2H, s), 6.55 (2H, d, J=8. 
7Hz), 6.75 (2H, d, J=8.7Hz), 6.87 (1H, d, J=9.3Hz), 6.96 (1H, d, J=9.3Hz 
). MS(ESI) m/z 203(M+H) + , 405(2M+H) + . 

xi 3 : mmm 8 it^o^m 

T.m2T°m%tltci?Tl (23mg, O.llmmol) <DT* b-h*))l (2ml) m 
miZfr&&T¥W> (0.05ml, 0.5mmol) £#P;L, £££2, 2->M^;i/v^ 
D7n^>AM-J^oiJ h* (45mg, 0.33mmol) ^Wx.tz^U^X 1 5&m 
mftLfro tK (0.03ml) *m7Ltz&, ifl^giU y'JM;HLC7U-h 

(^□d**>, ^y-^) xmmLnmmsit^ (30mg, 70%) 

/to 

1H-NMR( 300MHz, DMS0-d6) 5=0.79-0.89 (2H, m), 0.97-1.05 (2H, m), 1.17-1. 
21 (12H), 1.66 (2H, dd, J=8.1, 5.1Hz), 1.91 (1H, dd, J=7.8, 5.7Hz), 7.11 
(2H, dd, J=6.9, 2.4Hz), 7.40 (1H, d, J=9.6Hz), 7.64 (2H, d, J=9.0 Hz), 8 
.35 (1H, d, J=9.6Hz), 10.12 (1H, s), 11.13 (1H, s). MS(ESI) m/z 395 (M 
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+H)\ 
Xgl : 

2-7V-5--hPt'J^> (703mg, 5mmol) , l-3-h*-4--h 
P^>-tf> (1.25g, 5ramol) , ffl (34mg, O.Smmol) , (1.38g, 10 

dbboI) ©^?SH/*;bAT5 K (25ml) »B!»ft£ 1 .0 0°CCT 1 3B#P^H#U 
fee ^dd^> (200ml) (100ml) aitttlBU «4I 

Jf£* (100ml) T*3|lifc#L£&> «7^T^>W«b, MUfco @ 
«g^l*7 1 h7hKD77> (50ml) fcjgJBStffcftiMI U ^do^> 
(20ml) s n-^*tf> (20ml) %to%.zmm<t$l£, is- V oft (0.90g, 69%) 

1H-NMR( 300MHz, DMS0-d6) tf=8.07(2H, d, J=9.3Hz), 8.28(2H, d, J=9.3Hz), 9 
.35(2H, s), 11.4K1H, s). 

am 2 : 

i^r h of (506mg, 2mmol) b- h U;K50ml) N rh7bh'D77> 

(25ml) izmmU (283mg) fc*g£ L2kJ*Wj|£fT 

WfcSU UT^TSXfc (0.38g, 98%) ^ifeo 

1H-NMR( 300MHz, DMS0-d6) <5=4. 56 (2H, brs), 4.57(2H, brs), 6.47(2H, d, J=8. 

4Hz), 7.26(2H, d, J=8.7Hz), 7.86(2H, s), 8.35(1H, s). 

X*§3 : 

i>T* >fe (102mg, 0.5mmol) (DT-t h- h <j;b (10ml) mWUZfakttT ¥ V 
(0.10ml, lmmol) Ztia*.* £6 £2, 2-^f;^D7'D;i>*^ 
-;^oiJ K (143mg, lmmol) fc&^fifcT 2 0IOTf#Lfco * (1ml 

"OBf»UH«fi«l9^^«I (150mg, 75%) fcftfeo 
1H-NMR( 300MHz, DMS0-d6) (5=0.75(1H, dd, J=8.1Hz, J=3.9Hz), 0.81(1H, dd, 
J=7.7Hz, J=3.8Hz), 0.93-1. 01(2H, m), 1.14-1. 19(12H, s), 1.63(2H, dd, J=8 
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.OHz, J=5.3Hz), 7.47(2H, d, J=9.0Hz), 7.60(2H, d, J=9.0Hz), 8.6K2H, s), 
9.40(1H, s) , 9.9K1H, s) , 10.07UH, s). MS(ESI) m/z 394(M+H) + . 

(wmi 0) 

XS1 : l-th'P^ry-3- (4-- h 07x-;i/) - 2 -XP/V 

file 

4-zhD7i^;i/ffi (l.OOg, 6mmol) £ffifctf*"tfy;i>®^*PD**> 
^ (llmmoL 11ml) CiP*^ 4 0°CT-4 . 5Mtt#L£ 0 

*LTf#fc^P»J KCfSSfc:, HJ* (h'J^Wy'JP^) (4. 
6ml, 14mmol) £flP;L, ££fc:2k#TiS{b&:iXX& 6»iin*TgiB"r 1 
»bfco cnt^l, 4-y*#'9'> (10ml) fcJitflMttffll (5ml) £iPx^ 
rST' 3 0 £f H l 9 0 °CT? 3 0 #lta*# b fc„ MLtfifc V 1 D P ^ * > ( 10ml) , zk 

domi) &0D*Tifc&u #e>fc#^*«ainjKib!k*^hu^A7k««T^ 

Lfc 0 icfcs &zkJf £v^pp^*> (20ml) "PlIH-r-oSft&mLT^ttMifcS 
h'P^rv-3- (4--hD7i-;i/) -2-7*P/V> (579ag,54J5> £l# 

fee 

1H-NMR( 300MHz, CDC13)tf=2.93(lH, t, J=3.9Hz), 3.86(2H, s), 4.37(2H, d, J 
=3.9Hz), 7.4K2H, d, J=8.7Hz), 8.22(2H, d, J=8.7Hz). 
Xg2 : l-^PP-3- (4--FD7x-;i/) -2-7*P/sy> (19) © 

&m 

T.miT~mt>fttiik&V!} (120mg, 0.6mmol) ©TMrh^hU^ (4ml) fflUZ 
7K^Tf'J^> (0.055ml, 0.7mmol) N Wcrf-X-ft (0.045ml, 0.7mmol) , V 

(3^>J^> (0.025ml, 0.3mmol) N t&ih3-*-)l (0.020ml, 0.3mmol) £jjP;t 

X mm^)V) tlill-^PP-3- (4--hP7x-;i/) -2-7*p 
MV> (19 : 115mg, 88%) £f#£ 0 

1H-NMR( 300MHz, CDC13)S=4.07(2H, s), 4.15(2H, s), 7.40(2H, d, J=8.7Hz), 
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8.22(2H, d, J=8.7Hz). MS(ESI) m/z 212(M-H)" . 

X^3 : 2-7^7-5 - (4-^hD^>^;U) f7V-Jb (20) 
JLm2X*m<btlfcPnv<b (19) (150mg, 0.7mmol) £>x*y-;u (9ml) M 
(54mg, 0.7mmol) ZMz., i^*> 6 0°CT" 7B#IM#U£o & 

(4-^FD7i-M>yJl/) f7V"-^ (20) (135mg, 82%) £f#fc 0 1H-N 
ME(300MHz, DMS0-d6)<5=4.04(2H, s), 6.56(1H, s), 7.56(2H, d, J=9.0Hz), 8. 
21(2H, d, J=8.4Hz). MS(ESI) m/z 236(M+H)\ 
XH4 : 2-71S-5- (4-7^y^>^) f7V'-iV (21) CDAfife 

lMigiT£)»LTrSt44b£tt£M& (1.03g, 16mmol) ©Bt^ (10ml) Mm 
lzxm3mt>ntzJ-7V~-)l (20) (123mg, 0.5mmol) $Mifit:t3 0^ 
SflitfLfco ffiJS&j*»J^ «^7K7R^T^^DD^^>(100ml) , 2U?m 
iti- h U->A7kfgr*(78ml) ^trii^o c<DW#IJi^ *Ji£v?Dn^> 

(atl05ml) TSam^Sc^tciO^^^^^U E5tg?^h U^AT*i£ 
Mfc&L ?§l^iU2-7^-5- (4-^^y^>^;u) f7v"-Jl/ ( 
21) (89mg, 83%) 

1H-NMR( 300MHz, DMS0-d6)<5=3.52(2H, s), 4.82(2H, s), 5.99(1H, s), 6.47( 
2H, d, J=8.4Hz), 6.75(2H, s), 6.86(2H, d, J=8.1Hz). MS(ESI) m/z 206(M+ 

H) + . 

5 : mmm 1 o<t&w<D&i& 

Ii4T"fe>nfef7V-^ (21) (60mg, 0.3mmol) (DW uu*$y (12m 

I) Mr«t7j<^TfU^> (0.060ml, 0.7mmol) ^MZs £££2, 2-V** 
Jk>^D7D^>*;i/t;-;^Dn' (146mg, l.lmmol) £#nx.£:l£^St-T*i 

#u& 0 mrm* domi) ■zmxxtfi&Ltzo Mmm*mm-?7^t>hx*%L 

S?xf-;w) T'MMLHWl (Mb£t> (60mg, 50%) £f#fc 0 
1H-NMR( 300MHz, CDC13) 5=0.74(1H, dd, J=7.8, 3.6Hz), 0.86(1H, dd, J=7.8, 
3.9Hz), 0.94(1H, dd, J=5.4, 3.6Hz), 0.99(1H, dd, J=5.1, 3.6Hz), 1.09(3H 
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, s), 1.1K3H, s), 1.12(3H, s), 1.13(3H, s), 1.6K1H, dd, J=7.8, 5.4Hz), 
1.74C1H, dd, J=7.8, 5.4Hz), 6.70(1H, s), 7.11(2H, d, J=8.4Hz), 7.47(2H, 
d, J=8.4Hz), 9.96(1H, s), 12.15(1H, s). MS(ESI) m/z 398(M+H) + . 

mmm 1 1 ) 

mmmi(DJLm2tmmcoismzm\ 5-7*^-2- (4-7^71^ 

1H-NMR( 300MHz, CDC13) <5=0.80-0.91(2H,m), 1.16-1.30(14H, m), 1.38-1.48(2 
H, m), 7.30-7.72(5H, m), 7.90(2H, d, J=8.4Hz), 8.22-8.30(lH, m), 8.52- 
8.55UH, m). MS(ESI) m/z 378(M+H) + . 

mmm 1 2 ) 

2-bh"D^ry-5--bDh''J^> (13) (700mg, 5mmol) W*?-)l*)l> 
K (10ml) mmiZjmiti- b U £ A (240mg, 12mmol) £JP;i, ^f>t4 
- - h D^>yjl/7D?^ K (14 : X=Br) (1.08g, 5mmol) ^Dx.g^CT 2 0 

lllWhtl.^- hDft (15) Zmtzo Zti*x-*;-)l (50ml) i:iiU 
5%-^7y'r>A^i (lOOmg) £iD X. tK M g& £fT t\ fECtl^^tfo 

u*^7A7nvhy77^- mm^)D T*mmLiJTi>'& (i6) ( 

430mg, 4050 Zmtzo 

WTs H»JlcDXifM2i:[5l^©7j^(c^l\ ±mPT^>fo (16) 
UTH»J 1 2<bi^££rf&Lfco 

1H-NMR( 300MHz, DMS0-d6) (5=0.73-0. 80(2H, m), 0.90-1.00(2H, m), 1.10-1.19 
(12H, m), 1.50-1.58UH, m), 1.60-1.68(1H, m), 4.97(1H, d, J=12.4Hz), 5.3 
0(1H, d, J=12.4Hz), 6.43(1H, d, J=9.9Hz), 7.20(2H, d, J=8.4Hz), 7.41(1H, 

dd, J=9.9, 3.0Hz), 7.54(2H, d, J=8.4Hz), 8.12(1H, d, J=3.0Hz), 9.82(1H, 

brs), 10.08(1H, brs). MS(ESI) m/z 408(M+H)\ 

mmm 1 3 ) 
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mmmi 2tnn<oi5mm\\ 2-t b'D^>-5--boeu^>£2- 

1H-NMR( 300MHz, DMS0-d6) 6=0. 73-0. 80(2H, m), 0. 90-0. 99(2H, m), 1.10-1.18 
(12H, m), 1.50-1.58UH, a), 1.60-1.67(1H, m), 2.84(2H, t, J=7.5Hz), 4.02 
(2H, t, J=7.5Hz), 6.38(1H, d, J=9.6Hz), 7.1K2H, d, J=8.7Hz), 7.37(1H, d 
d, J=9.6, 3.0Hz), 7.50(2H, d, J=8.7Hz), 8.0K1H, d, J=3.0Hz), 9.75(1H, s 
), 10.00(1H, s). MS(ESI) m/z 422(M+H)* . 

mmm 1 4 ) 

X*il : 

2 -/;i/£7°b- 5-- hPt*U^> (1.56g, lOmmol) (Di/ ^^-^JIAT 
5. K (20ml) ®j«£6 0%&mitj- b V t> k (446mg, llmmol) *m*.. £££ 
l-7'D^f;h4--hD^>-if> (2.14g, lOmmol) £flnx£l£^fcT 1 . 

$n?$mn\,tc 0 awg£«zk doomi) cioitifiiiifeiMiiibto 

@W;y^OD/^> (100ml) ^m^xmm^^ 7k (60ml) X-ffiftLtzo d 

ofimmt, im^vpuu^^y (20ml) x- 2 [amirs- x <omtzmm. 
mzm-su m&-?7*i"5k~e&m&, ®mzm£^xi;-bvti. (2.5ig, 8 

1H-NMR( 300MHz, DMS0-d6) S=4.68(2H, s), 7.62(1H, dd, J=8.9Hz, J=0.8Hz), 
7.74(2H, d, J=8.7Hz), 8.17(2H, d, J=8.7Hz), 8.39(1H, dd, J=9.0Hz, J=2.7H 
z), 9.25(1H, dd, J=2.9Hz, J=0.8Hz). 
IS2 : 

lMJ£irc-&#UT?St£lt£-£fcEie (1.36g, 21mmol) comm. (10ml) 9&ffl 
mtit-bvfa (218mg, 0.7nmiol) (Dr h 5 t K D 7 5 >(1.5ml) $«4in*.g 
SCt 1 6l$imttU&o £ft&tt8!l& «****^T»«xf-;KiO(hil) > 
2MtKM^- h U^AzR^dlOml) Wz&^fco W^S^*(50ml) T-$^ 

4 8 
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S&tt (66mg) ®^dd^> (10ml) jgflttCjUokftT h U xf;i/7^ > (0. 
085ml, 0.6mmol) £#nx.s £££2, 2-^^^l/i/^D7D/^^-M 
p'J K (85mg, 0.6mmol) ftJpjtfcftMfcT 1 7M»U£o zk (10ml) £ 

TLC7u-h (^dd^x **y-;i/) -r-HMU@^i:-r?)^»Ji 4 

fls£«3 (18mg) £f#fco 

1H-NMR( 300MHz, DMS0-d6) 5=0. 73-0. 84(2H, m), 0.93-1. 02(2H, m), 1.12-1.18 
(12H, s), 1.59-1.68(2H, m), 4.30(2H, s), 7.23(1H, d, J=8.7Hz), 7.27(2H, 
d, J=9.0Hz), 7.49(2H, d, J=8.1Hz), 7.89(1H, dd, J=8.7Hz, J=2.7Hz), 8.66( 
1H, d, J=2.7Hz), 10.03(1H, s), 10.23UH, s). MS(ESI) m/z 424(M+H)* . 

mtm 1 5 ) 

XS1 : 

4-7^-M>y;Hi^yy> (lOOmg, 0.526mmol) 4^^Pn^> (10m 
1) izmML, h'JxfJl/75> (150mg, 1.5mol) N 2,2-v^f-;i/^^D7°o^ 
>*M-MP?>f K (159mg, 1.2mmol) £Jtax.. MCT 1 4«HB«# b 

j|/*7A^D?h^77^- (SKxf^, ^i7->) T-HMLT. 4- (2,2-v 

p< S/ ? p rn m > ij)^=.)]/7 x J )-i-^ > t:^. u v ><d a fe*SS*^ 
tzo :ii«x^;-;v (10ml) (lml) S£»8Efc:ig»U 5%/^ 

(150mg) s ¥M (160mg) (10ml) CSHbtSTU 

7j^>nm%r, ^ST*«ti^bfco ^s^Afcatau J6«Ese*u 
a, isiDAttTkTfiJis^s «BE«aiu 4- (2,2-^f-;u>^P7°p^>7j 

)t!^'J Vy (23 : R= 2,2-^^f;^>^D7D;l» (11.2mg, 

11%) £*§fco 

1H-NMR( 300MHz, CDC13) (5=0. 68-0. 72(1H, m), 1.06-1. 09(1H, m), 1.13-1.38(7H 
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, m), 1.78(2H, s), 1.88-1.97(2H, m), 2.69(2H, t, J=12.6Hz), 3.06(2H, td, 
J=3.3, 12.6Hz), 3.88-3. 95(1H, m), 5.49UH, s). MS(ESI) m/z 197 (M+H) + 

lH 2 : 

MlT-ff^ftfct^U^ (23) (lOOmg, 0.5mol) Oy/fMM7^ 
K (5ml) fcjftfc^ 4--hDA>yj^D7-f K (24:X=Br) (HOmg, O.Smmol 
) , J^i?*'J^A (352mg, 2.55mmol) , Xoit±bV^A (76.5mg, 0.5mmol 

ESW6U 4--hP^>^^7y>ft (25 : R= 2,2-i^ n 7°o^ 

» (95mg, 57%) ^bTtffco 

1H-NMR( 300MHz, CDC13) (5=0.69-0.73( 1H, m), 1.07(1H, t, J=4.8Hz), 1.13(3H, 
s), 1.15(3H, s), 1.19-1.24UH, m), 1.41-1.49(1H, m), 1.93(2H, brs), 2.1 
2-2.2K2H, m), 2.78(2H, d, J=11.7Hz), 3.58(2H, s), 3.75-3.88UH, m), 5.4 
2-5.46(2H, m), 7.50(2H, d, J=8.4Hz), 8.17(2H, d, J=8.4Hz). MS(ESI) m/ 
z 332 (M+H) + . 
XI3 : 

HS2trf# htitz\~- Yw<yV)\,V^)i/yfo (25) (65.8mg, 0.2mmol) 

omm. (3mi) mm^ #£S3oomg *o°cz"pm?^tiaz.tzo mu-ezmrsm&L 
fc&s »mu mm*m&u 2M*gHt7 u hu^A7j«re+*aL£^ mm 

y^>y'Jl/t^'Jy>ft (26 : R= 2,2-^^f;i/y^D7D^» Sttfiililftttl 
(50mg, 85%) iiLTff^o 

1H-NMR( 300MHz, CDC13) d =0.67-0. 73 (1H, m), 1.07-1.25(8H, a), 1.44-1. 55(2H 
, m), 1.89(2H, brs), 2.05-2. 15(2H, m), 2.82-2.86(2H, m), 3.44(2H, s), 3. 
70(1H, brs), 4.48(1H, s), 6.64(2H, d, J=8.4Hz), 7.08(2H, d, J=8.4Hz). 
MS(ESI) m/z 302 (M+H)\ 
1*14 : 

5 0 
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I13-eff)nfe4-7^^>^l/^U^>ft (26) (50mg, 0.17ool) £ 
i^t, H«WlOXig2fcPI«tSlBftffl\ H»J1 5<b^t) (27 : R= 2,2 
-*J Zw7urt» %M&&&m (14.9mg, 22%) tVXmtzo 1H-NMRO 
00MHz, CDC 13 )6 =0.68-0. 72 (1H, ■), 0.81-0.85(1H, m), 1.04-1 .09( 1H, ■), 1. 
09-1.23(14H, ■), 1.40-1.45(1H, a), 1.49-1. 58(1H, m), 1.87-1. 92(2H, m), 2 
,10-2.19(2H, m), 2.84(2H,m), 3.51(2H, s), 3.74-3.85UH, m), 5.50(2H, d, 
J=8.4Hz), 7.26(2H, d, J=8.4Hz), 7.48(2H, d, J=8.4Hz) 7.55(1H, s). MS( 
ESI) m/z 398 (M+H) + . 

(mmmi 6) 

XM1 : 

mmmi 5©igif# ^nfet-^u (23 :r= i.i-v^^^^y 

(50mg, 0.25mmol) OT-fe h - h 'J ;w (5ml) 2- (4 -Bo 

c7^7x-;i) y — ;u ;^ h;n>^;^>fix^r;b (57mg, 0.31 
mmol) s Ktt^-hU^A (32mg, 0.31mmol) , «k -Mb^ h V £ A (2mg) £flDX 

;u) T-#lt*S8!{U 7i^^^'J^>ft (31mg, 29%) &f#fc 0 

1H-NMR( 300MHz, CDC13)(5=0.69-0.74(1H, m), 1.08(1H, t, J=4.8Hz), 1.13(3H, 

s), 1.66(3H, s), 1.20-1.26(2H, ■), 1.50-1.64(2H, m), 1.51(9H, s), 1.95( 
2H, brs), 2.17-2.20(2H, m), 2.57-2.62(2H, m), 2.74-2.79(2H, m), 2.94-2.9 
9(2H, m), 3.77-3.88(lH, ■), 5.45-5.48UH, m), 6.45(1H, s), 7.10(2H, d, J 
=8.4Hz), 7.23-7.28(2H, m). 

IH 2 : 

umimztitz? x*?-;i/fc:^'J *jy (30.9mg, 0.074mmol) ®^nn^ 
(3ml) 4Mttffl|-y**-9->lil*»TU iST'3^fWlfeo 

ffilf:IM«lt> JftftSft &&n&l&m (9.7*5, 41%) ill 

5 1 
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1H-NMR( 300MHz, CDC 1 3 ) <5 =0 . 6 9-0 . 74( 1H, m), 1.08(1H, t, J=4.8Hz) s 1.14(3H, 
s), 1.67(3H, s), 1.20-1.26(2H, m), 1 . 50-1 . 64(2H, m), 1.95(2H, brs), 2.1 
9-2.25(2H, m), 2.57-2.62(2H, m), 2.70-2. 76(2H, m), 2.98-3.02(2H, m), 3.5 
8(2H, brs), 3.58-3.78(lH, m), 5.45-5.48(lH, m), 6.62(2H, d, J=8.4Hz), 6. 
98(2H, d, J=8.4Hz). MS(ESI) m/z 316 (M+H) f . 
Xig3 : 

nmmi 6<t^^n^^m (3.8mg, 31%) tLxmc* ih-nmrooo 

MHz, CDC13) 5=0. 69-0. 74(1H, m),0.81-0.86(lH, m), 1.08(1H, t, J=4.8Hz), 1 
.13-1.26U4H, m), 1.37-1.4K1H, m), 1.54-1.64(2H, m), 1.94-2.00(2H, m), 
2.20-2. 29(2H, m), 2.61-2.67(2H, m), 2.78-2.84(2H, m), 3.01-3.05(2H, m), 
3.81-3.88(1H, m), 5.47(1H, d, J=8.7Hz), 7.13(2H, d, J=8.4Hz), 7.14(1H, s 
), 7.43(2H, d, J=8.4Hz). MS(ESI) m/z 412 (M+H) + . 

(mmm 1 1 ) 

mmmi tmm(D^mzm\ 3-- h d7i;-;^2-^dd -5-- h 
□ m u *? > tLx, mmm 1 7 it^m t to 

1H-NMR( 300MHz, DMS0-d6) 6=0. 74-0. 84(2H, m), 0.94-1. 02(2H, m), 1.12(3H, 
s), 1.15(6H, s), 1.17(3H, s), 1.60-1.67(2H, m), 6.70-6.76(lH, m), 6.99(1 
H, d, J=8.7Hz), 7.24-7.44(3H, m), 8.08(1H, dd, J=8.7, 2.7Hz), 8.35(1H, d 
, J=2.7Hz), 10.14UH, brs), 10.25(1H, brs). MS(ESI) m/z 394(M+H)\ 

(mmm 1 8 ) 

1H-NMR( 300MHz, DMS0-d6) <5=0.82-0.87(2H, m), 0.98-1. 03(2H, m), 1.12-1.18 
(14H, m), 1.64-1.70(2H, m), 6.96-7.17(3H, m), 7.43(1H, d, J=8.4Hz), 8.08 
(1H, dd, J=8.4, 3.0Hz), 8.27-8.3K1H, m), 8.59(1H, d, J=3.0Hz), 9.42UH, 
s), 10.22(1H, s). MS(ESI) m/z 394(M+H)\ 
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mmm 1 9 ) 

- hD^>v;i/7"nv^f FzmntLxm&mi 9it^^^Ltzo 

1H-NMR( 300MHz, DMS0-d6) 5=0.74-0. 80(2H, m), 0. 90-1. 02<2H, m), 1.10-1.28 
(12H, s), 1.52-1.57(1H, m), 1 . 61-1 . 68( 1H, m), 4.96-5. 13(2H, m), 6.46(1H, 
d, J=9.3Hz), 6.90(1H, d, J=8.1Hz), 7.24(1H, t, J=8.1Hz), 7.40(1H, s), 7 
.44(1H, dd, J=9.3, 3.0Hz), 7.60(1H, d, J=8.1Hz), 8.13(1H, d, J=3.0Hz), 9 
.83(1H, s), 10.08(1H, s). MS(ESI) m/z 408(M+H)\ 

(mmm2 o) 

mmmi 2tmm(Di3mzm\ 2-t Kn+s/-5--hD^us;>h2- 

-hn^>yJl/7D7Y \t*mmtLXmMm2 Oit&VoZ'&mLtzo 
1H-NMR( 300MHz, DMS0-d6) 6=0. 76-0. 85(2H, m), 0.92-1.00(2H, m), 1.10-1.20 
(12H, s), 1.68-1.72(2H, m), 5.02-5.20UH, m), 6.55(1H, d, J=9.6Hz), 7.08 
(1H, d, J=7.5Hz), 7.22-7.32UH, m), 7.50(1H, dd, J=9.6, 3.0Hz), 7.77-7.8 
6(1H, m), 8.08(1H, d, J=7.5Hz), 8.29(1H, d, J=3.0Hz), 10.02(1H, s), 10.3 
9(1H, s). MS(ESI) m/z 408(M+H)\ 
(H»J2 1) 

MMM 8 lzm\ 3-7V-6-^nDl^'J^>h3--FP7i;-^ 

*mmtLTm^mnm2 n^m^^Ltzo 

1H-NMR( 300MHz, DMSO-d6)<5=0.78(lH, dd, J=7.8Hz, 3.9Hz), 0.85UH, dd, J=7 
.5Hz, 3.9Hz), 0.96UH, dd, J=6.0Hz, 4.5Hz), 1.02(1H, dd, J=5.4Hz, 4.2Hz) 
, 1.11-1.20(12H, s), 1.64(1H, dd, J=7.8Hz, 5.4Hz), 1.92(1H, dd, J=7.8Hz, 

5.7Hz), 6.8K1H, ddd, J=7.8Hz, 2.3Hz, 1.5Hz), 7.32(1H, t, J=8.0Hz), 7.3 
8(1H, m), 7.440H, d, J=9.6Hz), 7.5K1H, m), 8.37(1H, d, J=9.3Hz), 10. 
20(1H, s), 11.16(1H, s). MS(ESI) m/z 395(M+H) + . 

mMM2 2) 

nmmi tmuoumzmK 2-^DD-5--FPh'^>'>t3-^^ 
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1H-NMR( 300MHz, DMS0-d6) 6 =0.75-0. 81 (2H, m), 0.97(2H, q, J=6.0, 10.2Hz), 
1.16(12H), 1.65(1H, t, J=8.1Hz), 1.73(1H, t, J=8.1Hz), 2.17(3H, s), 6.8 

5(1H, d, J=9.0Hz), 6.92-6.97(2H), 7.30(1H, d, 8.4Hz), 8.06(1H, dd, J=2.7 

, 9.0Hz), 8.30UH, d, J=2.7Hz), 9.41(1H, s), 10.2(1H, s). MS(ESI) m/z 

408(M+H) + , 406(M-H)'. 
(HJte^J2 3) 

rnmmi tmmo)i5mzm\ 2-^DP-4-^f-^-5--hDt:u^> 
J:4-_ho7i; -K&mnt Lxmmm 2 3 it^^WL u£ D 

1H-NMR( 300MHz, DMS0-d6) (S=0.75-0.81(2H, m), 0.98-1. 00(2H, m), 1.14(6H, 
s), 1.17(6H, s), 1.59-1. 73(2H, m), 2.19(3H, s), 6.85(1H, s), 7.0K2H, d, 
J=9.0Hz), 7.60(2H, d, J=9.0Hz), 7.96(1H, s). MS(ESI) m/z 408(M+H)\ 4 
06(M-H)- . 

mmm 2 4 ) 

mmmi tmm<Djjmzm\ z-^na-f^w-- vuvwyti-M- 

1H-NMR( 300MHz, CDC13) 6=0. 82-0. 90(2H, m), 1 . 15-1 . 30( 14H) , 1 .42-1. 56(2H, 
m), 2.28(6H, s), 6.73(1H, brs), 6.94(2H, brs), 7.09(2H, brs), 7.74(1H, 
brs), 8.19(1H, brs). MS(ESI) m/z 422(M+H) + , 420(M-H)". 

mmm 2 5 ) 

nmm 1 on 2 t$\moi5mzm\ 6 - 

1H-NMR( 300MHz, DMS0-d6) 5=0.78-0. 85(2H, m), 0.97-1. 05(2H, m), 1.14(6H, 
m), 1.16(6H, s), 1.64-1.69(2H, m), 7.32(2H, d, J=8.7Hz), 8.00(2H, dd, J 
=8.7, 2.7Hz), 8.67(2H, d, J=2.7Hz), 10.37(2H, s). MS(ESI) m/z 411(M 
+H)\ 

(H»J2 6) 

mmmi<DT.m2 tmm<Dfimzm\ 2, 2-v^dd^^d7°d^>*;u 
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1H-NMR( 300MHz, DMS0-d6) (5=2.02(2H, d, J=9.0Hz), 2.50(2H, s), 2.87(2H, t 
, J=9.0Hz), 7.0K1H, d, J=8.7Hz), 7.09(2H, d, J=8.7Hz), 7.62(2H, d, J=8. 
7Hz), 8.09(1H, dd, J=3.0, 8.7Hz), 8.35(1H, d, J=3.0Hz), 10.6(1H, s), 10. 
8(1H, s). MS(ESI) m/z 476(M+H) + . 

1H-NMR( 300MHz, DMS0-d6) 5=0. 58-0. 66(2H, m), 0.76-1. 00(2H, m), 1.07(3H, 
s), 1.08C3H, s), 1.16-1.22(2H, ■), 1.45-1 .49(2H, ■), 6.9K1H, d, J=8.7Hz 
), 6.98(2H, d, J=9.0Hz), 7.54(2H, d, J=8.7Hz), 7.99(1H, dd, J=2.7, 9.0Hz 
), 8.26UH, d, J=2.7Hz), 8.26(1H, d, J=2.7Hz), 10.K1H, s), 10.2(1H, s). 
MS(ESI) m/z 366(M+H)\ 364(M-H)" . 

mmm 2 8 ) 

1H-NMR( 300MHz, DMS0-d6) S= 1 . 17-1 . 14( 10H, m), 1.66-1.82(10H, m), 2.31(2 
H, br), 6.93UH, d, J=8.7Hz), 6.99(2H, d, J=8.7Hz), 7.59(2H, d, J=8.7Hz) 
, 8.04UH, dd, J=3.0, 8.7Hz), 8.30(1H, d, J=3.0Hz), 9.80(1H, s), 9.93(1H 
, s). MS(ESI) m/z 422(M+H)\ 
(«0|J2 9) 

nmmicDj:m2 tmm^>i5mzm\ 2-^;i^>^d^*^>#;i/^;i, 

1H-NMR( 300MHz, DMSO-d6) 6=0. 82-0. 90(6H, m), 1.29-1.5K12H, m), 1.64-1.6 
9(4H, m), 2.12(2H, brs), 2. 49-2. 53<2H, m), 6.93(1H, d, J=8.7Hz), 6.99(2H 
, d, J=8.7Hz), 7.59(2H, d, J=8.7Hz), 8.04(1H, dd, J=3.0, 8.7Hz), 8.30(1H 
, d, J=3.0Hz), 9.74(lH,s), 9.86(lH,s). MS(ESI) m/z 450(M+H)\ 

(mmm3 o) 
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1H-NMR( 300MHz, DMS0-d6) 6= 1.55-1.62(2H, m), 1.90(2H, d, J=12Hz), 2.13( 
8H, d, J=14Hz), 2.49-2.55(4H, ■), 6.95(1H, d, J=8.7Hz), 7.01(2H, d, J=8. 
7Hz), 7.6K2H, d, J=8.7Hz), 8.05(1H, dd, J=3.0, 8.7Hz), 8.33(1H, d, J=3. 
0Hz), 9.9K1H, s), 10.0(1H, s). MS(ESI ) m/z 418(M+H) + . 

WJ3 1) 

111 : 

* (100ml) , (lOOml) 0S£*ttfc#i&fc*HJi>A (lOg) £ 

»*U 7K^T4-b HD^r-U > (10. 9g, O.lmol) fcinx., ^f)CBo 
c 2 0 (27. 3g, 0.125mmol) 0°C£T 4B^if}$Lfco 

)l (37) (12.3g, 58%) tLXmtco 

1H-NMR( 300MHz, CDC13) =1.53(9H, s), 5.30(1H, brs), 6.35(1H, brs), 6.73( 
2H, d, J=8.7Hz), 7.15(2H, d, J=8.7Hz). 

XH2 : 

XglTff 6 ixfe 4 - t - 7 h ^ry *M-;b7 ^ 7 i y-^ (37) (8.36 
g, 40mmol) s 2-7DD-5--hnt'Jy> (36) (6.24g, 40mmol) , M 
T^U^A (11.04g, 80mmol) !&y/WJl/A7; K (100ml) <K 8 0°CtT 

i:t5x-r;^ (38) £itfe*£|g (11.88g, 90%) tLXmtzo lH-NMR(300MHz 
, CDC13) (S=1.55(9H, s), 6.54(1H, brs), 7.01(1H, d, J=8.5Hz), 7.10(2H, d 
, J=8.7Hz), 7.45(2H, d, J=8.7Hz), 8.47(1H, dd, J=8.5, 2.5Hz), 9.04(1H, d 
, J=2.5Hz). 

Xg2T*f#£ft£x-^Mfc (38) (2g, 6.6mmol) ©x* J -)V (50ml) , 

5 6 
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(20ml) w.-&mm. io%-^7^^aki dg) 5me 

itTuflc (39) (1.90g, 93%) 

1H-NMR( 300MHz, CDC13) tf=1.55(9H, brs), 6.44(1H, brs), 6.74(1H, d, J=8.5 
Hz), 7.0K2H, d, J=8.7Hz), 7.06(lH, dd, J=8.5, 3.0Hz), 7.34(2H, d, J=8.7 
Hz), 7.70UH, d, J=3.0Hz). 
X«4 : 

X*|3Ti# e>nfe3l7C^ (39) (l.6g, 5.3mmol) N h ] )^)lTl> (2g, 2 
Ommol) <DV>?uu*9> (100ml) 2, 2-^/f;k>^o7D;l>* 

M-;^D7>f K (1.05mg, 8mmol) O^dd^^ (10ml) }&M£#n^ 

T"Wi%l\sBmtTZ-ri K# (40:R2= 
(1.95g, 67%) tLXmtzo 
1H-NMR( 300MHz, DMS0-d6) 6=0. 76-0. 83(1H, ■), 0.95-1. 02(1H, m), 1.17(3H, 
s), 1.19(3H, s), 1.55C9H, brs), 1.60-1.66(1H, m), 6.92(1H, d, J=9.1Hz), 
6.99(2H, d, J=8.7Hz), 7.44(2H, d, J=8.7Hz), 8.03(1H, dd, J=9.1, 3.8Hz), 
8.30(1H, d, J=3.8Hz), 9.33(1H, s), 10.20(1H, s). 
Xg5 : 

xfI4Ti#e>ftfcT^ K<£ (40:R2= 2,2-y^f;^^D7"D;^) (8g, 20m 
mol) CDx^y-;i/ (50ml) g*C 4 Mm-^;t*-tf->^ (20ml) £#n;i^ 

(50ml) SiD^T^b^^ mttZT^yfo (41 :R2= 2,2-^tSU, 

^^D7DM»«i^fe^ B (7.24g, 2i&mmtLxmmm) t\^x 

1H-NMR( 300MHz, DMS0-d6) £=0.78(1H, dd, J=7.8, 3.9Hz), 0. 94-0. 98( 1H, m), 
1.12 (3H, s), 1.14(3H, s), 1.66(1H, dd, J=7.8, 5.1Hz), 7.03UH, d, J=9. 
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OHz), 7.18C2H, d, J=8.7Hz), 7.40(2H, d, J=8.7Hz), 8.09(1H, dd, J=8.7, 2. 
7Hz), 8.34UH, d, J=2.7Hz), 10.00-10.06(2H, br), 10.36(1H, s). 

XH6 : 

XH5T^f ZtitcT* >fo (41 :R2= 2,2-^? c ;i/:>^ n7ujl» (D*mM 
(lllmg, 0.33mmol) <Di^Mf-l/>?&$ (10ml) ChiJxfjV7^> (202mg, 
2.0mmol) £Jn£, tK&CTHjSIL, ^>V>fib^D7^F (72mg, 0.51mmol) 
(DmkM-\sym& (5ml) SITbfe. SJSiHT^, iSSS, i&{b^b>T*ffl 

fb^U>, KJ:D»»U!Ufi0Mb£4J93 1 (117mg) £f#£ 0 1 

H-NMR(300MHz, DMS0-d6) (5 =0.79-0. 83 (1H, m), 0.99(1H, t, J=4.5Hz), 1.16(6 
H, d, J=6.5Hz), 1.66(1H, t, 6.5Hz), 6.97(1H, d, J=9.2 Hz), 7.08(2H, dd, 
J=2.1, 6.5Hz), 7.51-7.60(3H, m), 7.77(2H, dd, J=2.1, 6.5Hz), 8.07(1H, dd 
, J=2.7, 9.2Hz), 8.32UH, d, J=2.7 Hz), 10.2(1H, s), 10.4(1H, s). MS(E 
SI) m/z 402(M+H) + . 

(mmm 2) 

M3 KDx.m5x°m<btitz7i>tt. (41) <Dmm&&M&tLx. n»j3 2 it 

1H-NMR( 300MHz, DMS0-d6) 6= 0.79-0.83(lH, m), 0.99(1H, t, J=4.5Hz), 1.16 
(6H, d, J =6.5Hz), 1.66(1H, t, J=6.5Hz), 3.62UH, s), 6.91(1H, d, J=9.2H 
z), 7.02(2H, d, J=6.5Hz), 7.21-7. 37(5H, m), 7.59(2H, d, 6.5Hz), 8.04(1H, 
dd, J =2.7, 9.2Hz), 8.30(1H, d, J =2.7Hz), 10.2(2H, d, 6.0Hz). MS(ESI 
) m/z 416(M+H) + 

mmm 3 3 ) 

%MM3 l©x^6 hmWLVUmz'&W 4-^nD7irmfMD7 

-f Ytmmmz ioifi5-e»6*ife75># (4i) (Dimt&zmmtLx, m 
mm 3 3<t&®z&mLtzo 

1H-NMR( 300MHz, DMSO-d6) 6=0. 76-0. 83(1H, m), 0.95-1. 02(1H, m), 1.17(3H, 

5 8 
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s), 1.19(3H, s), 1.60-1.66(1H, m), 3.65(2H, s), 6.94(1H, d, J=9.1Hz), 7. 
03(2H, d, J=8.7Hz), 7.34-7.42(4H, m), 7.59(2H, d, J=8.7Hz), 8.05(1H, dd, 

J=9.1, 3.8Hz), 8.30UH, d, J=3.8Hz), 10.20(1H, s). MS(ESI) m/z 450(M+ 
H) + . 

(H»J3 4) 

7 4 \t£mm3 l®Xg5T?f|f>nfe (41) (D«Mat, H»3 
4fc£&££f£Lfco 

1H-NMR( 300MHz, CDC13) 6 =0.72-0. 76 (1H, m), 1.17-1.22(7H, m), 1.38-1.49(1 
H, m), 3.69(2H, s), 3.8K3H, s), 6.79-6. 90(4H, m), 6.99(2H, d, J=8.7Hz), 

7.26-7.33(2H, m), 7.40(2H, d, J=8.7Hz), 7.64(1H, s), 8.06(1H, s). MS( 
ESI) m/z 446(M+H)\ 

mum 3 5) 

mmm3i(DTM6tmm(D^mizm\ 3, 4-^h^>7i^7tf 
MD7-f ^tmmm3 i©i«5-c*§e>ft;fc (41) ^m^^^lt. h 

»J3 5fl:^4^Lfeo 

1H-NMR( 300MHz, DMS0-d6) 5= 0.79-0.83(lH, m), 0.989(1H, t, J=4.5Hz), 1.1 
6(6H, d, J=6.5Hz), 1.66(1H, t, 6.5Hz), 3.55(2H, s), 3.62(3H, s), 3.77(6 
H, s), 6.65(2H, s), 6.93UH, d, J=9.2Hz), 7.02(2H, dd, J=2.1, 6.5Hz), 7. 
60(2H, d, J=6.5Hz), 8.04(1H, dd, J=2.7, 9.2Hz), 8.30(1H, d, J=2.7Hz), 10 
.2(1H, s), 10.4(1H, s). MS(ESI) m/z 506(M+H) + 
(mMM3 6) 

mmm 3 i(o z.m 6 tmm<D^m^m\ 3 S 4, 5- mj* h+y7x^ 
T^Ktu^j Yhmm3 i©xa5T-ff t>ntz (4i) (Dwsm&wmtxs 

1H-NMR( 300MHz, DMS0-d6) (5= 0.79-0.83(lH, m), 0.989(1H, t, J=4.5Hz), 1.1 
6(6H, d, J =6.5Hz), 1.66UH, t, J=6.5Hz), 3.55(2H, s), 3.71(6H, d, J=6.0 
Hz), 6.83-6.95(5H, n), 7.02(2H, d, J=9.2Hz), 7.59(2H, d, J=9.2Hz), 8.04( 
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1H, dd, J=2.7, 9.0Hz), 8.30(1H, d, J=2.7Hz), 10.K1H, s), 10.2(1H, s). 
MS(ESI) m/z 476(M+H)\ 
(»J3 7) 

mmm3 l©x*I5T-f#£>ti£^>#: (41) (254mg, 0.76mmol) 

omttf-Vy^fc (10ml) (:h'Jxf^7^> 0.15ml frmzTftMl 
L, 4-7irji/^>i (144mg, 0.88mmol) x WSC-HC1 (173mg, 0.90 
mmol) fcJn*, iST-«bfcc £«7&, ffllti, y'J*^«i^D7 

hy77J-C£t)frffiffim*ftU, mm 3 7 foG® (277mg) £f#fc 0 1H-NM 
R( 300MHz, DMS0-d6 ) 6 = 0.79-0.83(lH, ■), 0.989UH, t, J=4.5Hz), 1.16(6H, 

d, J =6.5Hz), 1.66(1H, t, J=6.5Hz), 1.86-1.95(2H, m), 2.32(2H, t, J=7.5 
Hz), 2.63(2H, t, J=7.5Hz), 6.94(1H, d, J=9.0Hz), 7.01(2H, dd, J=1.4Hz), 
7.17-7.24(5H, m), 8.05(1H, d, J=9.0Hz), 8.30(1H, s), 9.89(1H, s), 10.2(1 
H, s). MS(ESI) m/z 444(M+H) + . 

mffi.M3 8) 

H»J3 KDX.U5t:m^ntzT^ >fa (41) CD&^JM (120mg, 0.36mmol) 
(Dmmm (lOml) IZ h Uif^7^> (50 jul, 0.36mmol) , j^gt^U^A (1 
05mg, 0.76mmol) , 2 - T'P^x^U^O-fcf > (58/zl, 0.43mmol) , 3^^^ 
bU^A (89mg, 0.59mol) ^nx.90°C-eS^^#feo 5d»7&, Uit^^V 

timmvtzo 3^§j-t;i/»4m-hc %m 

£UTfl»J3'8rt:£t! (13mg) zmtzo 

1H-NMR( 300MHz, DMS0-d6) <5=0.78-0.84(lH, m), 0.94-1. 00(1H, m), 1.15(3H, 
s), 1.18(3H, s), 1.63-1.68(1H, m), 2.90-3.00(4H, m), 7.02(1H, d, J=9.2Hz 
), 7.15(2H, d, J=8.0Hz), 7.29-7.32(7H, m), 8.09(1H, d, J=9.2Hz), 8.36(1H 
, d, J=2.8Hz), 10.7(1H, s). MS(ESI) m/z 402(M+H) + , 400(M-H)" . 

mmm3 9) 

mmM3 8 tmm(Dismzm\ 3-7 *~)i7nK)i7°v* k^iwj3 1© 

X*§5T"f#£>ft£7^ >#; (41) ®Sil^Mi:U, H»J3 9fls#l»4£- 

6 0 
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1H-NMR( 300MHz, DMS0-d6) £=0.78-0.84(lH, ■), 0.94-1. 00(1H, m), 1.14(3H, 
s), 1.16C3H, s), 1.63-1. 68(1H, m), 1.92-2.00(211, m), 2.68-2. 71(2H, m), 3 
.21-3.28(2H, m), 7.04(1H, d, J=8.7Hz), 7.13-7.23(5H, m), 7.29(2H, d, J=7 
.0Hz), 7.46(2H, d, J=7.0Hz), 8.10(1H, dd, J=2.8, 8.7Hz), 8.35(1H, d, J=2 
.8Hz), 10.3(1H, s). MS(ESI) m/z 416(M+H)\ 414(M-H)- . 

l(DJLU5^m^ntzT^ >fc (41) (Dtmm. (lllmg, 0.3mmol) (D 
VtruuttymWi (5ml) ChUx^7^> (lOlmg, Immol) s 7i-M 
Vi/T^-Y (60nig, 0.5mmol) %hUz.£UT: 2 ommmZLtzo SDfeit^ 
«U <5\s7<k-&®}Z*&2>nMM4 (Hb£-t)£ (23mg, 18%) 1H-NMR(30 
0MHz, DMS0-d6) 6 =0.76-0. 82(1H, m), 0.97-1.00(lH, m), 1.14(3H, s), 1.16( 
3H, s), 1.62-1.66UH ,m), 6.92-7.05(4H, m), 7.28(2H, t, J=8.7Hz), 7.45(4 
H, d, J=8.7Hz), 8.05(1H, dd, J=9.0, 2.7Hz), 8.30(1H, d, J=2.4Hz), 8.64(1 
H, s), 8.66(1H, s), 10.20UH, s). MS(ESI) m/z 415(M-H)'. 
»J4 1) 

nmm3 l^xasT-ft ^nfe^5>^ (41) omm^ (nimg, o.3mmoi) <d 

is?nu*$>mife (5ml) Chijif^?^> (lOlmg, lmmol) ^ 7nM 
(68mg, 0.5mmol) %M?L£UX* 2 0 ^fllff Ltzo £Jft^7 

mm, i^fi/>t-iiiii, nmzm^&'&m • m^utwu* 

(83mg, 64%) ntzo 1H-NMR( 300MHz, DMS0-d6) 6=0. 79-0. 83(1H, m), 0.97 
-1.00(1H, m), 1.14(3H, s), 1.17(3H, s), 1.62-1.67(1H ,m), 6.98(1H, d, J= 
8.7Hz), 7.05(2H, d, J=8.7Hz), 7.13(1H, t, J=7.5Hz), 7.33(2H, t, J=8.1Hz) 
, 7.45-7.5K4H,, m), 8.07(1H, dd, J=8.7, 2.7Hz), 8.32(1H, d, J=2.7Hz), 9 
.76(2H, broad s), 10.22(1H, s). MS(ESI) m/z 43KM-H)". 

(nnw4 2) 

mm,m3 1 (D JLW. 5 ri^^tltzT^y^ (41) (Di&Mt& (lllmg, 0.3mmol) 0) 

6 1 
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^DD^>j§i (5ml) l:h'Jif^7;> (202mg, 2mmol) , ^>-b*>^ 
jb*r;^D7^ K (88ig, 0.5mmol) £Jn*£&T?2 0B#|ia«#bfeo SJfcfc 

(43mg, 33%) 

1H-NMR( 300MHz, DMS0-d6) 5=0. 78-0. 82(1H, m), 0.96-1.00(lH, ■), 1.13(3H, 
s), 1.16(3H, s), 1.61-1.66C1H ,m), 6.90-6.97(3H, m), 7.06(2H, d, J=8.4Hz 
), 7.50-7.65(3H, m), 7.75(2H, d, J=8.1Hz), 8.04(1H, dd, J=9.0, 2.7Hz), 8 
.27(1H, d, J=2.4Hz), 10.20(2H, s). MS(ESI) m/z 438(M+H) t . 
(H»J4 3) 

mumi £m&<D3jmzm\ ii2t- (s) -2, i-*j*=j-)W7wru 

1H-NMR( 300MHz, DMS0-d6) 5=0.75-0. 83(2H,m), 0.96-1.0K2H, m), 1.13-1. 18( 
12H, a), 1.60-1.68(2H, m), 6.93(1H, d, J=8.7Hz), 7.00(2H, d, J=8.7Hz), 7 
.60(2H, d, J=8.7Hz), 8.05(1H, dd, J=8.7, 2.7Hz), 8.3K1H, d, J=2.7Hz), 1 
0.07OH, s), 10.20(1H, s). [a] D = +123.7° (c=0.3, MeOH). 

n»j3 1 tmm<Di5mzm\ xn4-e (s) -2, 2-y**)\,*/*?wr 

p/^Ai^^D?^ <*e>£X|16-e (R) -2, 

1H-NMR( 300MHz, DMS0-d6) <S=0.75-0.82(2H,m), 0.96-1.0K2H, m), 1.13-1.18( 
12H, m), 1.61-1.68(2H, m), 6.93(1H, d, J=8.7Hz), 7.00(2H, d, J=8.7Hz), 7 
.60(2H, d, J=8.7Hz), 8.05(1H, dd, J=8.7 5 2.7Hz), 8.31(1H, d, J=2.7Hz), 1 
0.07(1H, s), 10.2K1H, s). 
(H»J4 5) 

r MMmz i tmu<D^mzm\ ii4-e (r) -2, 

D^>*M-j^D7^^fflt\ ££iCX*I6-? (S) -2, 2-SM*\H> 

6 2 
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1H-NMR( 300MHz, DMS0-d6) (5=0.75-0.82(2H,m), 0.96-1.0K2H, m), 1.13-1.18( 
12H, m), 1.61-1.68(2H, m), 6.93(1H, d, J=8.7Hz), 7.00(2H, d, J=8.7Hz), 7 
.60(2H, d, J=8.7Hz), 8.05(1H, dd, J=8.7, 2.7Hz), 8.30(1H, d, J=2.7Hz), 1 
0.07(1H, s), 10.20(1H, s). 

mmm4 6) 

nmm i tmm<DJ5mzm\ is2t (r) -2, 2-v^;i^>^d;7d 

1H-NMR( 300MHz, DMS0-d6) <5=0.75-0.82(2H,m), 0.96-1.00(2H, m), 1.13-1.18( 
12H, m), 1.61-1.68(2H, m), 6.92(1H, d, J=8.7Hz), 6.98(2H, d, J=8.7Hz), 7 
.58(2H, d, J=8.7Hz), 8.03(1H, dd, J=8.7, 2.7Hz), 8.29(1H, d, J=2.7Hz), 1 
0.06(1H, s), 10.19UH, s). [a] D = -146.5° (c=0.17, MeOH). WTtI 



mm i i? * mmm a 6 n&m u tzib&m £ m t „ 
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(H»J4 7) 

NF-kappaBPflIM 

SV4 O^STiftgtT^JEfli^fct hIEm£VN^Mfij£« (HUVE 

ia^J*6lsl^>5 s At:M^fe*O*il^-UfcSV4 0«/I\7 , D^-^— tJ:t) h* 
7^^n§^lil/?-gal actosidase (/3-gal) 3tfc^P£^ 
^t#Abfe*Bllia*fflv^fco «tt 1 0 % F B S bfcRPM I igJfcfcT 
«fcftig*U H»^B©huH{3, lxl 0 4 /we 1 l£D^T*9 6 we 1 1 
ri/-M:S^feo *^BSOfb^(±DMSO(ljil^^m-e^i?Ls 9 6we 
ll7°b-htz N DMSO©gmailSA»l%OTfc«:S«t'5ti8J!jnUfco fb^fe) 
»&<D3 0#fc^^5 Ong/mlfc&3«fc3fc*ft«l©we 1 It 1 
ng/mlflDIL-l/JfNF-kappaBffitt4RiU 1 6fifBB»fciS- 
gal Lfeo /3-gal ©ifj^ttlb^^ff (Galacton- 
Light-Plus :^-'J>3lf-?>M A*±) #M£(CttJi©:7 

Mt&^T^ gt#©N F - k a p p a Bilif* 5 ^1/3 3 □ K£ 
J: t>> IL-l/SCJ: /? -gal tSttttSIS^tHWSI^nfeo 
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1 





N F k B PllFiirtt IC50 (us/ml) 
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0. 1 
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*Jfe0IJ 3 4 


0.3 
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HSfc^J 3 8 


0. 05 


mmm 3 9 


0. 035 ! 


HJ£#]4 3 


0. 25 


mmm4 4 


0. 1 




1 



(mnm4 8) 
AP-iii^i 

s V4 o±mTmM£T*mt$vtzt b]En$^m*Mto&im (huve 

C) t hMMP- ljfcfe^xWN >■**-- fi3fc©AP- l^Id^J&4Hl^> 
II/?-galact osidase (0-gal) jtfc^fc^ftfcgAUfc 
Vm&B<Dwin£.. lxl 0 4 /we 1 lCD»g-C9 6 we 1 171/-hl:I^ 
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fzo *«WOYb^ftttDMSOCJISft««T«BWU 9 6we 1 171/-R: 
N DMSOcDg^Jt^*l%l.MT^^?.cfc^(i^nUfco fb^-^J^P^CT) 3 0^ 
£S8MJt5 Ong/mU^Si^^ncwe 1 1 l 2 

U^x-h-l (PMA) ^^iPU 1 6mmmz/3-g8i 

1 rStt £i$J£ U feo /J-gal ©iH£ttfb^$6#gfS (Galacton-Li 
ght-Plus : »;>#— T>A-f Att) ♦KllfcttJRflDT'P h 

KHS^Tttx gfc#©AP- lPl^JT*§^;H3=j;i/^=r-r K(Cj:t>> PMAC 
ck 0 SMgSftS /? -gal rStt&&l^£tfflftJ£nfc 0 
±EffiBifc T##W©fb^tt««&J&J&£^ Lfco 
(H»J4 9) 

7*W)]s (ttts 4jjgfr«b6ji) MLTTTx (Tetanus Toxoid) £<5r* S 
foiffbto «fjyS*a^att50ng/kgx2lpl/Bs «K*:tt0.5XTireen80*«f 

»u ^mmtwvy^iz^mn, s^@MiB2tii (*FSf7i$;i3j;Wft 

78#) CD^Ct, TTx^ftB«t»)4iiHft#Ufco ttJ!Bl¥ti^£8fttt9r 
»i:WtllCD*tS-ett4Ufc. lii^(32@ N *JEI»J:D lmlSiU 
f#TEL I ZA^tCtOJrtTTx^ffi^^b/io ftttffittifitill& 1 0 OfgJ: 

T^tofeo 2 8 B i©^HU©§JS«Mj-& 1 l$IRI&fc:£j&*!l tUTTx tNIA 
P«3 (10,3,1, 0. 3,0. l,0.03Lf /ml, 10/zl/SHft) fclEMiteU TTxS 
^2 4^J:t>*4 8B#F^t3^M©^Jt^J5&^il^U Drai zeOjgEJS 

appaBr£^bPf§rSt$£*fU unf»£¥@?^Lfe»«W5 

7 0 
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1. (I) 
0 

R 1 ^N— A /K B-N /K (CH 2 ) n-R 4 
( I ) 

IHMi**rS»#^ $fcttgl&S£W?-S8^*^U ntt 

0^6fr*)ltfil5ift^U -Y-ttJR^BBIi^ -CO-, -CO-0 
-, -CO-NR 5 -, -CS-NR 6 - -SO-, -S0 2 - (ZZT\ R 5 , 

RHZTkmrn^iitzitTji*^*^?) *^^ -x-ajmae^ -o- 

, -O-CHR 7 -, -CHR 8 -0-, -0-CO-, -CO-0-, -O-C 
S-, -CS-0-, -S-, -SO-, -S0 2 -> -S-CHR 9 -, -CH 
R l0 -S-, -S-CO-, -CO-S- -S-CS-, -cs-s- -s 
0 2 -NR n -, -NR l2 -S0 2 -, -NR 13 -, — NR 14 — CHR 15 — , -C 
HR 16 -NR" — , -CO-, -C ( = NOR 18 ) -, -C (=CHR 19 ) -, 
-CO-CHR 20 -, -CHR 21 -CO-, -CO-NR 22 -, -NR 23 -CO 
-, -CR 24 R 25 -, -CHR 26 -CHR 27 -, -CR 28 = CR 29 -, -0-C 
HR :i0 - C HR 2 ' — R\ R\ R\ R 1 ^ R ,5 > R 16 > R 2( ^ R 21 
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, r 2 \ R z \ R 2 \ R 3 \ R 31 Ht7k*Ji^ gifctt^u^usav^ftfr*^ 
U R", R 12 > R'\ R'\ R'\ R'\ R ,9 x R 22 s R 23 te&mm?. 7)1 

sfettT^>;u*©v>-rn^^^u r 2I \ r^i***!^ * 
*4*frsr;i/*;i/3k /;i/*7-hfi, tku**/^ 7*/)i 

2. -JRS; (I) OR'^gilSSW-rS^^o^l/^I/ST-^Saf^liB® 

3. HBK (I) ©R'^mS^^-rSv^PT-ot-^STfei.sfjRlIlIci® 

(omMMit&to £ fc t*si£¥ft tarn £ n § * © j&o 

4. -jfta (I) OR'*s2, 2-^^f;i/^^D7DM, 2, 2-^7P 
Di'^nrD^H, 2, 2-^7Mni/^D/DWl/S> £fcfct2, 

7' d ^ s/ ? n 7- □ t-;u*<7) ^ -rn^x-fe s i mmomMmb^ t tc 

5. Htta (i) oAtf»s»ia[*ai*fcfci:«««i**f s^ssaMwio^r 

6. HRit (I) <D-Y-fr\ JS^HIg^. -CO-, -CONR 5 -, -CS 
NR 6 -, Sfc(±-SOj- R S N R 8 tt**J^£fcttr;i/*;i/££^ 

7. HEit (I) 0-X-#, JS^BBIS^ -0-. -O-CHR 7 -, -CH 
R 8 -0-, -S-, — NR 13 — N -CR 24 R 25 -, ££&-O-CHR 30 -C 
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